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Key points
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Objetives

• To ensure the calibration data quality in its generation, use and  

transference by means of a digital calibration certificate.

• To reduce the effort to obtain traceability, bringing the standard 

closer to the instrument under calibration. 

Project overview



Traceability chains

• To implement a digital traceability chain from the vibration standard 

at INTI up to the sensors produced by HITEC. The work involves a 

new standard for INTI and the implementation of calibration 

procedures at HITEC.

• To implement a digital traceability chain in an automated process of 

calibration of multifunction calibrators. The work involves the 

development of the calibration procedure, software and of a 

multivariable multiplexer.

Project overview



Developments and results



Digital Calibration Certificate

 A Digital Calibration Certificate is a document that is
transferable, accessible, secure, robust, interoperable,
reusable, machine-readable, capable of being understood
by humans as well as machines, and capable of storing
metadata like any other information.

 The format chosen is the XML format and the certificate
may be digitally signed.

Digital SI
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Digital SI



<si:real>
<si:quantityType>length</si:quantityType>                           
<si:value>1.00</si:value>
<si:unit>\metre</si:unit>
<si:expandedUnc> 

<si:uncertainty>0.01</si:uncertainty> 
<si:coverageFactor>0.95</si:coverageFactor> 
<si:distribution>normal</si:distribution>

</si:expandedUnc> 
</si:real>

Digital SI



Sistema Internacional de Unidades Digital

<m4dt@inti.gob.ar>
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Vibration traceability chain
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INTI calibrates the HITEC standard by 
interferometer method under norm ISO 16063-

11 (method 1 and 2).
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Vibration traceability chain
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INTI implemented the digital calibration 
certificate for accelerometer and calibrators



Vibration traceability chain
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calibrator 9100 by a back to

back method.



Vibration traceability chain
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The calibrator is used with a 
6.5 digit multimeter.
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Vibration traceability chain
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software.
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Vibration traceability chain
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Vibration traceability chain
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sensor system to read 
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Electrical traceability chain

Magnitude Range
DC voltage 100 mV – 1000 V
AC voltage 100 mV – 1000 V up to 10 kHz
DC current 10 µA – 20 A
AC current 10 µA – 20 A up to 5 kHz
Resistance 1 Ω – 1 GΩ

Capacitance 1 nF – 100 µF
Frequency 10 MHz

Fully automated system to calibrate multifunction 
calibrators.



Electrical traceability chain



Electrical traceability chain



Electrical traceability chain

Transportable 
calibration system



DUT

Reference

Metrologist Customer laboratory

Electrical traceability chain



Electrical traceability chain

Multivariable multiplexer specifications:

 Isolation resistance > 1 TΩ (0.1% in 1 GΩ)

 Thermoelectric voltage < 0.1 µV (1 ppm at 100 mV DC)

 Contact resistance < 1 Ω (10 ppm at 20 kHz)

 Stray capacitance < 5 pF 

 Maximum voltage 1000 Vrms

 Maximum current 20 Arms. 



Electrical traceability chain
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Electrical traceability chain

Preliminary uncertainty evaluation 
using a Fluke 5700 and HP3458.

<1 ppm
V dc

<25 ppm
V ac

<5 ppm
ohm

<adtoran@inti.gob.ar>
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Electrical traceability chain

<adtoran@inti.gob.ar>
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Conclusion

The Digital Calibration certificate 
platform was implemented.

The partners are working to establish a 
digital traceability chain from primary 
standard up to vibration sensors.

A fully automated system to calibrate 
multifunction calibrator is under 
construction.

90 %

50 %

50 %
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